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OBJECTIVES OF THE DIDACTIC UNIT 

At the end of reading this didactic unit, you will:  

- Acquire basic notions about the bases of the physiology of vision. 

- Delve into the foundations of low vision. 

- Understand the different types of causes that originate it, knowing the specific cases of Aniridia 

and Albinism. 

- Understand why poor visual function can be treated after an early and adequate diagnosis. 

- Adapt the intervention guidelines in early care to the peculiar characteristics of the development 

in children. 

- Reflect on the work to be done with parents of children with low vision in the field of early care. 

- Differentiate the needs and the type of care to be carried out, depending on the possible 

remaining sight. 

- Identify the most suitable developmental time for children with low vision to join nursery school. 

 

INTRODUCTION 

The best way in which we can cement our knowledge on how to educate children with visual 
impairment is to know and understand why they have an altered visual function. In this chapter, we 
will go into the optical anomalies of the visual system that children frequently show, from the bases of 
ophthalmological knowledge, emphasizing those in persons with Aniridia and persons with Albinism. 

We will present the analysis of the concept and classification of the different degrees of visual 
impairment and the criteria for its evaluation, and we will approach the basic concepts of some eye 

Not everything is black or white. 

There is a vast range of grey tones 
between these two colors… 

Well, it is the same for sight, 

not everything is seeing or 
blindness. 
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diseases, focusing on the specific development of the case studies: Albinism and Aniridia. We believe 
that after their assimilation we will be in a better position to approach with a more solid pedagogical 
base to understand children with low vision produced by these conditions, evaluate them effectively, 
and adequately satisfy the special and ordinary educational needs of these students. 

We will next pay special attention to the care of children with remaining sight; we will study the 
specific needs they show and how to act with it, analyzing some general models of intervention in 
early care. We will also analyze the work to be done with the parents of the visually impaired baby, 
due to the importance it has for their proper development. 

Lastly, we will indicate some criteria to take into account when incorporating children with low vision 
into nursery school. 
 

2.1 BASIC AND GENERAL CONCEPTS TO HAVE IN MIND 

 
In order to understand the low vision situation that nursery school students can show, we have to start 
by knowing how vision works. That is, what allows us to see things, people, or landscapes; what 
depends on our eyes or what depends on the environment. 

Our visual system is made of three inseparable parts: the eyes and their auxiliary organs, the optic 
nerve, and the visual center in the cerebral cortex. Vision only works when these three parts work 
together; if any of the three does not work, visual perception is altered, therefore, a person with any 
injury, alteration, or simply a lack of development in any of the elements of the visual system will have 
difficulties and a poor functioning of his visual system. 

The parameters that determine a good visual function are: visual acuity, color sense, light direction, 
field of view, contrast, and the refraction or accommodation of the lens to focus. All this without 
forgetting that vision is a human capability that is exercised intelligently, meaning that our previous 
experiences, both visual and other kinds, intervene for a correct interpretation of reality. 

The functional state of the eye can be established based on the functional repercussions caused by the 
alterations in visual acuity and in the visual field, although this is not a comprehensive assessment of 
all aspects of vision. Visual acuity allows us to perceive and distinguish the details of objects at short 
and long distances, meaning that a good acuity allows us to appreciate the small details in images, and 
a low acuity allows us to see just large features or those with the highest contrast. Visual acuity is 
assessed with optotypes, which are given values in percentages or decimals; thus, acuity of 10/10 is 
considered perfect vision (100%), with 0/10 being absolute blindness (0%), so the different degrees of 
acuity fall between these values. Depending on the evolution of the pathology or genetic condition 
that causes the malfunction of vision, we will have a functional remainder up to very low levels of this 
parameter. To give some examples, persons with Albinism have decreased visual acuity from 20/60 to 
20/400, and persons with Aniridia usually have an acuity of less than 20%, depending on the 
alterations associated with each case. 
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It is important to keep in mind that the vision of children does not stop developing until they are three 
or four years old. However, in the case of children with Aniridia we know that they are born with a 
specific remaining and their daily life is adapted to it, so children adapt to their environment with their 
own resources. Although the remaining sight of a child with Aniridia is very small, it does not mean 
that it is going to deteriorate, improve, or that it’s going to continue the same throughout its life. This 
remaining sight, as it is caused by Aniridia, is potentially compromised by the possible alterations that 
may arise over the years (cataracts, glaucoma, corneal degeneration, dry eye…). It is in the hands of 
children and his environment to follow the instructions of professionals and comply with the 
treatments indicated in each case if these alterations occur. The greater care and attention, the 
greater guarantee the child will have for quality of life and preserving the remaining sight with which 
he/she was born. 

On the other hand, the visual field is the space that the eyes cover without making any movement 
when looking straight ahead; it is measured in degrees, and is an oval in each eye, limited by the nose 
and eyebrows. It measures from the fixing upwards about 60º, downwards about 70º, 60º inwards and 
100º outwards. The evaluation is carried out by means of a campimetry. Visual field loss can be 
peripheral, central, or in upper, lower, or lateral hemi-fields mainly, although there are more irregular 
forms in pathologies such as diabetic retinopathy. 

Thus, we can conclude that organic or anatomical abnormalities of the eye and/or the optic pathway 
(of the visual system) will condition defects in visual function and, in extreme degrees, their total 
absence. In the first cases we will talk about visual deficiency, and of blindness in the total absence of 
visual function. 

For the sake of further understanding, certain basic aspects of blindness and visual impairment need 
to be considered. First, we should mention that we all have an incomplete vision at birth, which 
progresses rapidly in the first weeks of life as the intercellular connections or synapses between the 
retina, the optic pathway, and the cerebral cortex develop. In the development of these synapses 
(established by the neuronal dendrites), adequate stimulation of the sensitive elements and the 
integrity of the transmission path is required; if a synapse does not act as a transmission bridge, the 
amount of substances necessary to transfer the information decreases, and normal development does 
not occur. Visual function is required for intercellular contacts to mature normally, so an inadequate 
development on the one hand, and pathological processes that affect the eyes, their protective 
elements, or the pathways of connection with the brain and cortical centers on the other, cause 
situations of loss of visual function that place us in the field of blindness or visual impairment. 

Considering the different levels of blindness, they have been differentiated from absence of light 
perception to legal blindness, going through situations of visual disorders with limited residual function 
in which the concept of low vision or visual deficiency is used. Blindness is usually understood as 
deprivation of visual sensation or sense of sight. Ophthalmologically, blindness should be interpreted 
as the total absence of vision, including lack of light perception. In practice, we consider blind persons 
as those who have functional residual vision within limits that are quantifiable in normative tables, 
which forces us to reconsider the term “legal blindness”. This concept includes the situation of people 
who have a visual functional impairment that prevents them from having a visual acuity greater than 
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the limit of 1/10 or a visual field greater than 10 degrees. This reference has been taken for the 
limitations that arise in these situations of poor visual function for the recognition of objects from the 
outside world in the case of poor visual acuity, and to have safe spatial mobility in the event of visual 
field deterioration. The consideration of legal blindness is of interest for determining the degree of 
disability or handicap of a person, to establish specific pensions or aids. 

In ophthalmology, we consider that a person is fully blind or amaurotic when they are totally deprived 
of vision, so they are not capable of having a visual sensation, not even with high intensity light 
sources. The term amaurosises is also applicable to a single eye, when the sensory anomaly only 
affects one eye; the blind eye that does not perceive light is called amaurotic. An eye is amblyopic 
when it suffers from functional limitation without apparent organic damage to the eye; this is the well-
known “lazy eye”, and its most frequent causes are strabismus and asymmetric refractive defects. In 
these cases, amblyopia occurs only affecting one of the eyes, and it is called monocular amblyopia. 
There are situations such as congenital nystagmus that affects both eyes and causes binocular 
amblyopia. 

Lastly, the functional category of visually impaired person also includes people who suffer a 
deterioration of visual function with persistence of a remaining vision superior to the one defined in 
“legal blindness”, but which puts difficulties on tasks that are easy for persons with normal vision. We 
should also remember that difficulty for carrying out daily life activities increases proportionally to the 
loss of vision, multiplying the problem if there is an alteration of both the visual field and visual acuity.  
 

2.2 WHAT IS LOW VISION? 

 
Low vision is the visual condition that a person suffers when they have a significant reduction in their 
vision which does not improve with the use of glasses, contact lenses, or successful pharmacological 
treatments like surgery, and therefore suffers from difficulty or inability to do some daily life tasks. 
There are many causes for low vision, mostly eye diseases (Macular Degeneration, Glaucoma, Diabetic 
Retinopathy, Retinitis Pigmentosa, Myopia Magna…), but also accidents, neurological injuries, genetic 
conditions, congenital malformations, infectious diseases, etc. Therefore, there isn’t one unique way 
of seeing with low vision, but many symptoms that produce it (blurred vision, patched vision, glare, 
night blindness, tunnel vision, loss of contrast, alteration in the vision of colors…). 

According to the World Health Organization (WHO), people considered with low vision fall between 
the limits of a maximum of 0.3 (30%) and a minimum of 0.1 (10%) of visual acuity and/or a visual field 
between 30 and 10 degrees. Situations in which visual acuity is equal to or less than 0.1 (10%) and the 
visual field is equal to or less than 10 degrees are called “legal blindness” in Spain. Despite this all, it is 
important to highlight that low vision in the educational context is associated with the terms “partially 
blind” and “legally blind” to describe the severity of the visual impairment. 

Sometimes detecting or understanding that a student has low vision is very difficult; it is much easier 
to put oneself in the place of a blind person than in the place of a person with low vision, because: 
how and how much do they actually see? This is very complicated since there is no established 
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standard on how and how much people with low vision actually see, since each individual sees 
differently depending on their degree of visual impairment. Not all children with low vision have the 
same visual acuity, not everyone manifests the same symptoms, nor do they do it with the same 
intensity; thus they need constant medical surveillance to assess their visual function. 

According to studies by Retina Plus Foundation and the Spanish Low Vision Society, the population with 
low vision in Spain exceeds one million persons. These analyses also expose that there are around two 
million persons with acute visual limitations, and due to the increase in life expectancy in the Spanish 
population, the prognosis is that there will be more and more people at these levels of visual 
dysfunction, limiting their daily activities. 

However, in our society in general, there is the idea that a person either sees or does not see. Mid-
term situations -of partial blindness, low vision, or other visual disabilities- are not well understood, so 
there is no social awareness of the existence of Low Vision. And this idea does not only not exist in 
people, but also even in normative situations, remaining in a limbo that makes equitable care of Low 
Vision very complicated, especially in public services.  

In order to better understand low vision, you can access these videos: 

 https://youtu.be/mftfLBivCco 
 https://youtu.be/s9dZ20pw2ZM 
 https://www.youtube.com/watch?v=3qfIltp26pQ&list=PLF07Ybkp5CUJSFazP16gobr6YxjHD80On&i

ndex=3 
 https://cuv.upc.edu/es/servicios/unidades-de-especializacion/unidad-de-baja-vision-y-

poblaciones-especiales/videos-sobre-baja-vision 
 

2.3 TWO GENETIC DISORDERS LINKED TO LOW VISION 

2.3.1 ALBINISM 

 
The term Albinism comes From the Latin word Albus, meaning white, and it refers to the condition 
resulting from the genetic condition that results in a deficiency in the production and distribution of 
melanin in our body. Melanin is a pigment found in most of our body, which is a very efficient 
photoprotector due to its chemical properties, since it allows to dissipate into heat more than 99.9% of 
the sun radiation absorbed. In humans, melanin is found in the skin, the hair, the pigmented 
epithelium that surrounds the retina, the spinal cord, the reticular area of the adrenal gland, some 
areas of the inner ear, and some others of the brain. The concentration of this pigment in persons with 
Albinism is significantly lower. 

From the words of Dr. Lluís Montoliu1 in his book “What is Albinism?” we can state that “there is not 
one type of Albinism but many, which do not share the same symptoms, nor do they show them with 

                                                           
1 Lluís Montoliu has a PhD in Biology and is a researcher in CSIC, in the department of Molecular and Cellular 
Biology of Centro Nacional de Biotecnología (CNB-CSIC) in Madrid, and an expert in Albinism and rare diseases. 
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the same intensity or relevance”. The only shared characteristic is specifically visual impairment to 
some degree, while the lack of pigment in different parts of the body may or may not appear 
depending on the person’s genetics and their type of Albinism. 

There are two main types of Albinism depending on the affected areas, these being: 

- Oculocutaneous Albinism (OCA), affecting the pigments of the skin, hair, and eyes. 
- Ocular Albinism (OA), in which the eyes are affected by the decrease or absence of melanin. 

It is necessary to note, if we want to know the origin of Albinism, that persons with this condition are 
born with it: they do not “become” or “get” Albinism, so it is important to refer to it as a genetic 
condition and not as “a disease that can be cured”. Albinism is the result of a genetic mutation, the 
genes responsible being recessive, so an abnormal copy of the responsible gene must be inherited 
from both parents for it to manifest; two defective copies of the gene are necessary. 

Thus, in terms of prevalence, Albinism is a recessive genetic condition, and since only one of the two 
copies of each gene is inherited from each parent, the probability that they appear in the same person 
is small: specifically a 25% (1/4 children) if both parents carry the gene. 

 

Therefore, even if the two parents are carriers of the gene, it is much more likely (75%, ¾ children) 
that the child will be born without Albinism than with it; but and even if the child does not develop 
Albinism, he/she will be twice as likely to have inherited one copy of the gene from one of the parents 
than to have inherited both “healthy” copies of it. 

This makes it a rare genetic condition: approximately only 1 in 17000 persons have some type of 
Albinism (recent studies estimates this at around 1 in 10000 people). From these numbers, we can 
deduct that in Spain, with approximately 46 million persons, there are approximately 3000 people with 
some type of Albinism; in Italy, with approximately 60 million, there are around 6000 persons; and in 
Norway, with 5 million, around 500 persons. 

Figure 1: hereditary pattern of Albinism. 
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To better understand Albinism, you can download the following PDF (characteristics of Albinism), visit 
the website of ALBA, Asociación de Ayuda a las Personas con Albinismo (Association to Aid Persons 
with Albinism) www.Albinismo.es, and access the following videos: 

Lo ves? – Full short film on how a person with Albinism actually sees. 

 https://www.youtube.com/watch?v=kguIMobfDJc 

Rompiendo mitos del Albinismo / Breaking Myths About Albinism – ALBA Documentary 

 https://www.youtube.com/watch?v=dHojY5GhyHQ 
 

PDF – CHARACTERISTICS OF ALBINISM 

 
Albinism is a recessive genetic condition that is globally characterized by: 
a) Alterations in sight (decreased visual acuity). 
b) Absence or a decrease in pigmentation (melanin) in the skin, eyes, or hair. 

Due to the genetic diversity of the human population, there is not one single type of Albinism, but two 
types with numerous subtypes, so not every person with Albinism shows the same symptoms or with 
equal intensity or relevance. The only characteristic shared by all types of Albinism is a reduced visual 
acuity, while the lack or reduction of pigment in different parts of the body may or may not appear, 
depending on the person and the type of Albinism. 

As we explained before, Albinism can be OCA or OA, and each of them can have variations according to 
the affected gene, giving rise to the different subtypes identified. 

Figure 2: types of Albinism. 
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OCA or Oculocutaneous Albinism: 

Persons affected by OCA show effects both in their skin and eyes; there are numerous subtypes, 
depending on where the genetic alteration is found, and they are: 

1. OCA1: the most frequent kind in western populations (America and Europe), caused by mutations 
or alterations in the tyrosinase gene. It has two subtypes, A and B: 
 OCA1 A mutations on the tyrosinase gene almost fully disable the gene function and therefore 

interrupt pigment production. 
 OCA1 B mutations on the tyrosinase gene do not fully disable the function of the gene, which 

allows the synthesis of limited amounts of pigment. 
2. OCA2: the most frequent type of Albinism in black persons. 
3. OCA3: linked to mutations or alterations in the gene for tyrosinase type 1 (TYRP1), another of the 

enzymes that make up melanin synthesis. 
4. OCA4: mutations or alterations of the SLC45A2 gene; it seems to be the most frequent type of 

Albinism in Japan. 
5. OCA5: the mutated gene is unknown at the time; it has been found in a family of Pakistan. 
6. OCA6: involves the SLC24A5 gene, and has been observed in persons of Chinese origin, but also in 

Europeans. 
7. OCA7: involves the C10orf11 gene; identified in Danish families and from the Faroe island. 
 
Syndrome-type Albinism: 

1. Hernansky-Pudlak syndrome (HPS): in addition to the characteristics of oculocutaneous Albinism, 
persons affected by it show circulatory, respiratory, and digestive problems. It is usually localized 
in Puerto Rico and very rare in the rest of the population. 

2. Chediak-Higashi syndrome (CHS): persons affected by it show symptoms similar to those of HPS, 
including serious immune system issues, making them very susceptible to infection. It is associated 
with mutations in the LYST gene. 

 
OA or Ocular Albinism: 

Persons affected by OA only show effects in their eyes, and involves the GPR143 gene. The amount of 
pigment that can be synthesized and the age from which it accumulates can vary widely. 

A new type of Albinism, FHONDA, was recently identified, first described in 2013 in patients from 
families of Turkish, Indian, and Pakistani origin, and identified in 2014. It is associated with mutations 
in the SLC38A8 gene, and its name is the acronym for the alterations it shows: Foveal Hypoplasia (FH), 
deficiency in optical nerve crossing (ON), and alterations in the anterior segment (DA); all of them 
except the alterations in the anterior segment are present in usual cases of Albinism. 

Regarding the prevalence of the different types and subtypes of Albinism, it is not identical in all cases. 
For example, OCA1 is the most frequent, with a frequency of around 1 in 40000 persons; which would 
mean that in Spain -for example- there would be around 1200 persons with OCA1. 
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Although Albinism affects all human ethnicities, there are some types of Albinism (like OCA2) that are 
especially frequent in persons with origins in sub-Saharan Africa. Among them, approximately 1 in 
10000 persons show OCA2, while this frequency decreases to around 1 in 36000 people in the rest of 
the world (meaning approximately 1200 persons in Spain). 

For all the aforementioned, and as ALBA states “Albinism is classified as a low prevalence pathology, or 
‘rare disease’ -epidemiologically speaking- since it affects less than 1 of every 2000 persons”. 
 
Consequences of Albinism: 

The direct consequence of the different mutations related to Albinism is a decrease or the total 
absence of melanin, the pigment distributed throughout the body giving color and protection to the 
skin, hair, and eyes. As the body shows difficulty producing or distributing it, it produces the most 
characteristic symptom of Albinism: hypopigmentation. 

Melanin is synthesized after a series of enzymatic reactions (a metabolic pathway) by which the 
transformation of the mentioned aminoacid into melanin occurs by the action of the enzyme 
tyrosinase. Persons with Albinism have this metabolic pathway interrupted since their tyrosinase has 
none or very little activity (insufficient), so the transformation does not occur, and they do not have 
pigmentation. Melanin is used to protect our skin from the sun’s UV rays, and for our eyes to properly 
develop the retina. 

 

2.3.2. WHAT IS ANIRIDIA? 

 
Aniridia is a genetic, congenital alteration. While the word “Aniridia” literally means “lack of iris”, it is 
actually a disorder involving various eye structures are involved, and is generally bilateral and 
incomplete, since in most cases there is an incipient –underdeveloped- iris. This is caused by a lack of 
development of the eyeball during pregnancy, due to a genetic mutation on pair 13 of chromosome 
11, which affects the PAX6 gene responsible for the formation of the eye and other structures, which is 
why it is sometimes linked to malformations in other organs of the body. 
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The first symptom detected is photophobia, but also the lack of development of the retina and the 
optic nerve, which causes low visual acuity, usually of 20% or less. Persons with Aniridia may also have 
other eye disorders: 
 Nystagmus: constant and involuntary movements of the eye. 
 Glaucoma: high intraocular pressure that can permanently damage the optic nerve. 
 Cataracts: opacity of the lens. 
 Keratopathy: alterations of the cornea, due to a deficiency of limbal stem cells. 

Aniridia can be isolation or as part of a syndrome, the most frequent being WAGR syndrome (Wilms 
tumor, Aniridia, genitourinary disorders, and mental retardation). There is no cure for Aniridia, 
although some associated disorders and complications can be treated, so patients require frequent 
ophthalmological and general check-ups and controls. 

To better understand Aniridia you can download the following PDF (characteristics of Aniridia), visit 
the web: https://www.Aniridia.eu/, and access the following video: 

Aniridia. Congenital Aniridia as a PAX6 syndrome. 

 https://www.youtube.com/watch?v=pBgAwak01GQ 
 

PDF – CHARACTERISTICS OF ANIRIDIA 

Aniridia (from the Greek “without” [an-] and “iris” [-iridia]) is a rare disorder that mainly affects the 
eyes, but depending on the severity and type of the condition, it can also have other implications in 
health and its development. In most cases, it is caused by mutations in the PAX6 gene, and is inherited 
in approximately 2/3 cases. Aniridia is registered in Orphanet, the reference information portal for rare 
diseases and orphan drugs, under number ORPHA77. 

Besides the lack of this tissue (iris hypoplasia), Aniridia also shows alterations in other structures of the 
eye: cornea, lens, optic nerve, and retina. The center of the retina -which provides the most precise 
vision (fovea)- and the optic nerve are frequently not very developed (hypoplasia/dysplasia), causing 
changes in the normal visual development in newborns, and later a lack of a good visual acuity. 
Therefore, most persons with Aniridia have an innate visual impairment with the typical signal of 
nystagmus (involuntary oscillatory movement of the eye present in all diseases that lead to congenital 
visual impairment). 

During life, the eyes of persons with Aniridia can develop complications, the most frequent being 
opacification of the lens, opacification of the cornea, cataracts, and high ocular pressure with damage 
to the optic nerve (glaucoma), which can all lead to impaired visual acuity. 

Like Albinism, Aniridia is a genetic condition, since it is present at birth; it is diagnosed by clinical 
examination and confirmed with genetic tests. Aniridia is not always detected in routine pediatric 
examinations at birth, but in the first or second week of life. Parents should be aware of the following 
signs on their newborn child: 
 Reluctance to opening eyes and crying in bright light. 
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 More willingness to open them in dim light. 

 Uncontrollable movements of the eye. 

 Difficulty in focusing the eyes, not smiling. 

 A lack of coloring in the iris (black eyes like a wide pupil). 

At any of these signs, parents should seek a medical examination of the infant by an ophthalmologist. 
The doctor will conduct the following tests to confirm Aniridia and assess the severity of the congenital 
disorder: 

Examining eye movement: 
- Nystagmus. Are there uncontrollable eye movements as a sign of visual impairment? 

- Can the child focus his sight? 

Examining the anterior segment of the eyes with a magnifying lens or microscope: 
- Degree of Aniridia (partial or full)? 

- Is the lens transparent or are there cataracts? 

- Is the cornea transparent? 

Examining the back of the eye with a magnifying glass and light: 
- Does the child have foveal hypoplasia? 

- Is there hypoplasia in the optic nerve? 

Measuring eye pressure: 
- Is eye pressure normal or high? (this test should be conducted at least every six months 

throughout the life of a person with Aniridia!). 
- In a newborn or young child, it may be necessary to measure eye pressure under general 

anesthesia. 

If Aniridia is diagnosed by an ophthalmologist, the child should undergo genetic testing to find out 
which genetic mutation has led to Aniridia, and check for linked syndromes such as WAGR Syndrome. 
As for the inheritance and frequency of Aniridia, it affects from 1 in 40000 to 1 in 100000 persons, and 
affects equally men and women. Aniridia is inherited from an affected parent in a 50% chance (family 
Aniridia), and about 1/3 cases come from what we call “de novo mutation”, meaning that the child 
develops a new mutation, parents not having it. 

Aniridia is transmitted in an autosomal dominant way. Dominant meaning that only one mutated allele 
is needed to produce it (allele is each of the two copies of every gene we have in every cell of our 
bodies). Since only one allele is transmitted from each parent to children, the affected person can 
transmit the mutation to an average of 50% of their children, regardless of their sex. The most 
frequent genetic conditions in Aniridia (geneticists call them “mutation”) are defects in the PAX6 gene. 
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Genes -on chromosomes- are where all of our developmental and hereditary information is stored; 
each human being has 23 pairs of chromosomes, which store hundreds of thousands of genes. They 
are important for the development of all parts of the embryo’s body during pregnancy, and are 
responsible for human development and organ functions throughout life. The PAX6 gene is located on 
the short arm of chromosome 11 (11p13) and regulates eye development from weeks 8 to 14 of 
pregnancy – so Aniridia develops at such an early stage that no mother of an affected child has to 
worry about having done something wrong during pregnancy. This gene regulates the development of 
the whole eye, which is why the alteration in its function leads to panoramic abnormalities (of the 
whole eye), which not just affect the iris, but also the cornea, the anterior chamber, the lens, the 
retina, and the optic nerve. Besides being responsible for the development of the eye, the PAX6 gene 
is also responsible for the development of other parts of the body, such as the kidneys, pancreas, 
brain, and other areas currently being studied. 

Thus, mutations in PAX6 may also be linked to diabetes and a tendency to gain weight in persons with 
Aniridia, but although most cases of Aniridia are caused by mutations in PAX6, in some cases no 
mutations in this gene have been identified.  
 

WAGR SYNDROME 

WAGR Syndrome is a rare syndrome associated with Aniridia; WAGR stands for: Wilms’ Tumor 
(pediatric kidney tumor), Aniridia, genitourinary abnormalities, and mental retardation. It happens to 
10% of persons with Aniridia (never in family Aniridia), and it is caused by other genes on chromosome 
11 not working, along with PAX6. For more information: http://www.wagr.org/. 

Despite its rarity, all children with Aniridia should undergo ultrasound examinations to detect the 
possible tumor in time until the genetic diagnosis ruling out WAGR syndrome is obtained. 

Genetic testing is done by sending blood samples from the affected person and their parents to 
specialized laboratories. There, the genetic tests focus on the PAX6 gene and its contiguous genes, 
responsible for WAGR Syndrome. Test results can take from weeks to three months, and will show the 
type of genetic condition and confirm or deny WAGR Syndrome.  
 

THE EYE WITH ANIRIDIA 

The eye is a delicate organ with many layers that 
“translate” the optic signal into electrical signals that the 
brain can understand. We see with our brain, but it takes 
all the microscopic parts of the eye to transmit the image 
to the optic nerve. 

Eye disorders present at birth that are more specific to 
persons with Aniridia include: 
- Iris hypoplasia. 
- Fovea hypoplasia. 
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- Dysplasia of the optic nerve. 
 

POSSIBLE FUTURE ANOMALIES 

Later other complications -marked in red in the figure- may appear: 

- Corneal opacity 
- Waterfall 
- Glaucoma with damage to the optic nerve 

The diagram shows that the tissues that help the optic nerve pass the optical signal through the eye 
(cornea, iris, lens) and the tissues that translate the optical signal into electrical impulses and send it to 
the brain (fovea , optic nerve) are those affected in Aniridia. 
 

2.4 THE IMPORTANCE OF EARLY CARE IN LOW VISION 

Early care can be defined as a set of actions that provide children with the experiences they need to 
develop their potential to the maximum; the term is relatively recent and has a meaning equivalent to 
others that have fallen into disuse, like “early stimulation” or “early intervention”. 

Initially, early care programs were aimed at children with high environmental risk, subject to the 
unfavorable influence of the environment by belonging to marginalized sectors of the population, and 
also to those others with probable biological risk factors (premature children, low weight…) or with an 
established deficit (cerebral palsy, Down syndrome, blindness…). 

The main emphasis of early care was initially on treatment aimed exclusively at children, so it 
consisted of an organized enrichment program designed to provide appropriate activities for children 
at risk or with disabilities, whose development might be affected by various causes. Thus, most 
programs were aimed at teaching new skills to children, which in the first months focused on sensory-
motor training. However, the new theoretical contributions that support the practical application of 
early care programs highlight other aspects such as: family adjustment, family social support, designing 
the physical environment of the home, the aspects related to child health etc. Consequently, the 
treatment cannot be directed only at children; the actions must be aimed at them, their family, and 
their community too. This means that the classical-rehabilitative model is therefore abandoned to 
adopt a new psycho-pedagogical one, in which the child is treated as a global unit, with difficulties and 
potential, always in interaction with the environment. The treatment will have a multidisciplinary 
approach, highlighting the work to be done with parents, both at the guidance and support level, to 
better interact with their child. In this context, support for their integration in school will be included, 
at the time most appropriate. 

Child development is a highly complex and dynamic process based in biological, psychological, and 
social evolution. The first years of life constitute a particularly critical stage of existence since the 
perceptual, motor, cognitive, linguistic, and social skills that will allow a balanced interaction with the 
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surrounding world are going to be configured in it. In the case of children with low vision (many of 
them with Albinism or Aniridia), due to their sensory limitations, it is vital to help them develop. 

In the next Didactic Unit, we will study the potentials and limitations that low vision imposes on babies 
for their development, looking at when, where, and why we must intervene. 
 

2.4.1 WHAT IS EARLY CARE? 

According to the white book on early care2, and as we pointed out at the beginning of this section, 
early care is understood as: “The set of interventions aimed at children of 0-6 years old, their family, 
and their environment, aimed at answering early to the transitory or permanent needs of children 
with developmental disorders or at risk of suffering them. These interventions, which must include all 
aspects of the child, must be planned by a team of professionals with an interdisciplinary or 
transdisciplinary orientation”. 

During the first years of life, children with low vision are more dependent on the initiatives of their 
parents and adults close to them; a child without visual impairment receives a lot of information from 
his environment and accesses many experiences spontaneously without them having been 
intentionally programmed, but children with low vision do so in comparative terms, they depend more 
on adults to provide them. 
 

2.4.2 BASIC ASPECTS FOR THE EARLY CARE OF CHILDREN WITH LOW VISION 

It is important to provide children with low vision with opportunities for experimentation, to bring 
them closer to elements of the environment that would otherwise be excluded from their perceptual 
field, and help them integrate and interpret coherently the stimuli they receive from the outside. 
Fostering access to a richer and more interesting experience world will help the cognitive and 
maturational development of children with low vision. But providing a rich environment does not 
mean to subject children to a continuous or accelerated rhythm of stimulation or activity; providing 
stimuli is as important as preserving them: activity is as important as tranquility. 

In any case, children do not learn passively according to what adults want to teach them, they make 
successive achievements based on their needs and desires from a very young age. Our responsibility as 
adults is precisely to stimulate these desires, give them opportunities to learn, and present them with 
assimilable information, which is only possible from a positive interaction in a calm and comfortable 
climate, and from a deep respect for children and their particular characteristics. 

The evolutionary development of a child with Albinism or Aniridia is not the same, and will vary 
depending on their visual limitations. Their lack of vision will impact their psychosocial development 

                                                           
2 State Federation of Associations of Professionals in Early Care (GAT), Spain’s Ministry of Work and Social Affairs, 
documents 55/2005, 
http://www.juntadeandalucia.es/salud/servicios/contenidos/andaluciaessalud/doc/LibroBlancoAtenci¦nTempra
na.pdf 
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due to the problems that lack such an important meaning for the knowledge of the outside world, 
limiting their ability to control the environment around them and their relationships with it. 
 

2.4.3 CONSEQUENCES OF LOW VISION IN CHILDREN FROM 0 TO 6 YEARS OLD 

The very important limitations to which children with low vision are subject (especially between 0 and 
6 years old), not only in the amount of information they receive but in the way they do it, must be 
considered in the educational intervention that will try to complement and organize it. These 
difficulties can sometimes cause: 

- A great passiveness due to the lack of stimuli that must be compensated by teachers, developing 
their motor and spatial capabilities to the maximum, and helping them in the mental 
representation of objects and the space that surrounds them. Educators must give verbal 
information to accompany their sensory experiences, explaining what and how they are seeing or 
touching. 

- A tendency to not focusing and hyperactivity may appear due to their perception difficulties. 
Children find it difficult to understand what they see, finding things that mean nothing; they lose 
focus and go from one to another, looking for something that motivates them. 

The need of children with visual impairments for adults to show them things and teach them how to 
know and interpret them causes them to be dependent longer than average. Adults’ intervention will 
be based on support, enabling the development of the autonomy of the visually impaired child. Their 
low vision will also influences their psychomotor development; first they are usually more passive and 
inactive, preferring the security that their known space provides, and usually gesture less. 

They can be intelligent and constant people, but with thoughts much more linked to what is directly 
perceived, more concrete thinking with less capabilities for abstract and hypothetical thinking. 
Language, therefore, will be a very important role for a child with Albinism or Aniridia, since they will 
use it to know and learn to mentally manipulate the reality that surrounds them. In this sense, we 
must be very aware, since they learn to use verbalisms, or words without fully knowing their meaning. 
Sometimes we assume that they know a word because they use it regularly, but they can doubt its 
meaning when they are asked. 

Regarding their affective and social development, they are usually shy or insecure, which is an aspect 
that must be worked on from school to promote integration and avoid future low self-esteem, bad 
mood, sensitivity to frustration, etc. Within health, a disability is any restriction or absence (due to a 
deficiency) of the ability to carry out an activity in the way or within the range that is considered 
normal for a human being. According to the International Classification of Functioning, Disability, and 
Health (ICF), there are 9 broad domains of functioning that may be affected by a disability: 

 Learning and application of knowledge. 
 General tasks and demands. 
 Communication. 
 Mobility. 
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 Self-care. 
 Domestic life. 
 Interpersonal interactions and relationships. 
 Main areas of life. 
 Community, civic, and social life. 

Fully developing these 9 broad domains is very difficult, perhaps it is that all of us, whatever we lack, 
have a disability, when it comes to taking care of ourselves, our food, our health… who hasn’t had 
relationship problems? Who has never felt different? To achieve this broad development and alleviate 
that lack of ability to do things as the WHO tells us, we must work and develop emotions and feelings, 
be inclusive in our actions and in our words, so people with sensory difficulties can fully develop, we 
will help develop their emotions and this will affect their future life and emotional intelligence. 

Children with sensory problems will show many difficulties in understanding and managing their 
emotions in their childhood, and as they grow up, in developing their thinking and relationship with 
the environment if he does not work with them, the acceptance of their difficulties and how to face 
them. Probably if we do not do it, they will be insecure, shy, and with low self-esteem in the future, so 
they must be helped to understand that limitation is mainly a word, not an impossible barrier to 
overcome, that normality is a relative term that is sometimes coupled by ignorance, and that they will 
be able to do whatever they want in life if they set their mind to it, even if it takes them longer. 
 

2.4.4 PROBLEMS IN EARLY CARE 

Until a while ago, there was a proliferation of early care programs, not supported by a theory to guide 
their practice, doctors prescribed treatments to alleviate the deficit. This was usually achieved through 
the acquisition of certain skills by children, producing situations of anxiety and stress if not achieved, 
and in many cases feelings of guilt on the parents. 

Overcoming this previous model has led to new ones, aimed at working with the family and the 
environment of the child, or focused on parent-child interaction processes, benefitting from the 
positive aspects of family, since they offer information, support, and advice. This implies the need to 
develop programs in which, in addition to children, the family situation is considered, since there are 
usually needs that must be remedied before parents can be involved in the educational process. As 
M.J. Guralnick and D. Bricker state, doctors should avoid becoming “experts” to tell parents what to do 
and how to do it; it is better to develop a cooperative relationship in which each individual provides 
valuable information and skills. 

Since we are not going to copy a specific early care program in this didactic unit, there are “guides” 
with objectives and activities, that allow to follow the achievements that children reach in the 
different areas sequentially: perceptual-cognitive, motor, handling, socio-communicative, and 
autonomous habits. However, when developing an early care program, some items should be 
considered: 
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- Following the child’s initiative: their motivation to learn derives from their success in trying to 
influence their physical and social environment. 

- Allowing the child to choose between different possibilities: showing preferences is an important 
aspect of developing a sense of control over the environment, and is an important base for 
communication, often making them want or reject things. 

- The consequences are important: when a desirable or interesting action is the result of something 
the child does, they will be more likely to continue or repeat the behavior. 

- Making consequences effective: 
 Naturally occurring consequences are most effective in teaching children that they can 

influence their environment. 
 Social consequences (expressions of enthusiasm, caresses…) must be used with caution, 

especially so that it is possible to support the child when they have to learn to do difficult tasks 
in which natural consequences can be little appreciated or achieved only with great effort. 

 Social consequences are a natural result of teaching communication skills. 
 The same consequences are not effective for all children. 
 It is important to change effective positive consequences often to avoid boredom. 
 The consequence must be immediate. 
 The consequence must always occur. 
 When they begin to understand spoken language, verbal explanations of the consequences 

increase their effectiveness. 
- Dividing a task into several parts when necessary: this can be a change of materials and/or 

teaching the different parts separately. 
- Providing continuity and change: continuity gives them a sense of security; within this safe world, 

it is possible for children to recognize the changes and be interested in causing them. 
- “Preparing” for success: the activity must be a challenge, not an impossibility. 
- Incorporating educational experiences into daily routines: there are good reasons to believe that 

the experiences that constitute a part of the daily routine teach more effectively than those that 
constitute, in isolation, a specific educational activity. 

- Giving children time to rest: adults can teach children a lot, simply by showing sensitivity and 
enthusiasm for their interests. 

 

2.4.5 METHODOLOGIES FOR EARLY CARE 

Lastly, regarding the methodology, the most widely used in the application of early care programs is 
the one based on behavioral techniques. However, this is today subject to review and criticism, since 
the possibility that children develop strategies for solving problems is questioned, due to the fact of 
trying to provoke a specific response to a specific problem posed by the adult in conditions rigorously 
controlled and structured. 

This also means a high degree of stress for the parents in many cases, since the programs focus on 
achieving the child’s predetermined responses (taking out, putting in, doing a puzzle, walking, 
scribbling…). This does not mean that the principles of behavioral learning are no longer valid in the 
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application of early care programs, but it must always be combined with the child’s daily activities. We 
must distinguish between the objective to be achieved at a certain time and/or a certain area and the 
activities to be carried out to achieve it. The latter must be adapted to the daily routines and 
interaction games typical of parents and babies. The characteristics and needs of children must be 
considered, and the natural environment in which they operate must be respected. 

Regarding the environment in which children have to function, one must take care to ensure that 
these are sensorially rich and varied, which does not mean invasive and chaotic. The ability to explore 
new objects and situations that favor both cognitive and socio-communicative development should be 
fostered, so games must always be inserted in a stimulation program so that many of these objectives 
can be worked on through them: object permanence, handling skills, vestibular development, 
communication, symbolic development, etc. 

There is still a need in the area of early care for visually impaired children to continue delving into the 
peculiarities of their development, however we know that this is not only looking at the development 
of the potential of children, but rather the objectives of the program should include how to make the 
environment around them and the interaction with their family more accessible. 
 

2.4.6 EARLY CARE AT HOME 

As well as it is important to respect the feelings and desires of children when we work with them, it is 
no less important to attend to the state of mind of their parents; any help and guidance is only 
effective if it is given in a timely manner. Parents have suffered when receiving news that their child 
will have difficulties and their visual problem will sometimes limit their learning at a different pace 
from that of their peers. Family is very important, they are the first to face a situation that can 
sometimes be unknown, and their reaction is vital for the development of their children. Fear and 
asking oneself a thousand questions -that are at first very difficult to solve- do not help to face the new 
situation; the family goes through difficult times, sometimes without the necessary strategies to face 
them, since it is a situation that they never experienced. 

When a child is born, all the expectations as parents are placed in him: what they would like them to 
do, how we would like him to be, even want them to do those things that parents are or were not able 
to do, that they never suffer… Parents do not realize that all this is superficial, in many cases a 
chimera; what is really important is that the child becomes a person, with all the connotations of the 
word, regardless of whether they have limitations or not. Parents sometimes many choose the easiest, 
least complicated option, denying the problem or enlarging it, but both are wrong ways for the 
harmonious and integral development of a child. Thinking that nothing can be done, denying reality, 
and increasing the barriers to mistakenly protect a child are often the cause of parents who are 
excessively protective or who do not assimilate the pathologies of their children. But we must not fall 
into criticism, many pathologies are unknown to the population, many of them have a very low 
prevalence, which is why they are considered rare diseases, and if parents have not received good 
advice, they will also not know what is happening, and the worst thing for a parent is not knowing 
what will happen to their child. 
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Uninformed parents will think that they do what is best for their child, but they will take longer to 
accept situations, accept their child, and if their actions continue without anyone explaining them that 
they are mistaken, the child will not be able to accept or believe in themselves. Sometimes parents, 
with the intent to help, raise barriers that are difficult to break, inadvertently transmit their fears, 
forgetting to rejoice when limitations are overcome. 

Forgetting that their children have a limitation is something that happens frequently with the passage 
of time and living day by day, but paradoxically sometimes parents become vindictive so that the 
prejudices of others are overcome to achieve what their children are entitled to. Sometimes they go 
through situations where they are forced to convince everyone that their child is capable of things, but 
this will not be enough for them to do so. Some other times they insist on risking their child’s health 
with impossible therapies, possible chimeras yet to be discovered, just because they don’t accept their 
condition. But we should not judge them, everything goes through a period of acceptance, and they do 
it thinking about the good of their children. 

Parents suffer because of how their child interact with others, forgetting that everyone needs time to 
assimilate the condition of visual impairment. Childhood and adolescence are the periods in which 
parents suffer the most, we must help them understand that this will serve their children as training to 
face the harsh competition in life and learn to answer to difficulties, but having their support and 
encouragement, never compassion. 

Carmen Herrera, with Albinism, an elite athlete, triple Olympic medalist, sad in a newspaper article: 
“With a visual acuity compromised regarding to what is considered standard, persons with low vision 
can do almost anything, while many people who consider themselves ‘normal’, would feel as useless 
with only a remaining vision. Prejudices hinder understanding, you have to throw them away because 
they do not let us see beyond, and sift how beautiful and extraordinary this world is, making it sad and 
grayish, exactly the mediocre world that is suited for mediocre persons”. 

As you see, many times is us who fall into the category of “normal”, those who emphasize differences, 
and who have in our hands, with our daily work, the possibility of changing this. 
 

2.4.7 EARLY CARE IN SCHOOL  

All this work in early care would not be complete if we did not facilitate, at the appropriate time, the 
child’s incorporation into a broader social life than what’s offered by the family nucleus and their 
therapist. It is necessary to show society to them, so they know its rules and meet its demands. This 
function of inserting children in society is done via the School, which in turn has the mission of 
preparing them for their future commitment to it. As in any student, the home-school relationship is 
very important, but in these cases it is essential, since parents are an impressive source of information, 
after all, they live with their children every day and know first-hand the difficulties of their child and 
what to do so they achieve the challenges we propose. It is our job to turn all this information into 
tools and guidelines for our workplace: the educational environment. 
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Sometimes, as teachers, we believe that we know everything about education, but day-to-day with 
children teaches us that this is not the case, that children teach us something new every day, and 
being able to count on people who know what is happening to a specific student, what things can be 
done pedagogically, and which have already been tried and do not work, even encourages you in your 
educational work, helps us in our work with these students. 

Based on this, we know that the insertion process must be prepared jointly with the parents. In this 
sense, it is necessary to do work sessions with them, in which they are helped to think about questions 
such as: what does this first separation mean for the family? what fantasies does the school create in 
their mind? what expectations, fears, and degree of trust in other people do parents have? what kind 
of school is planned, and is it suitable for children and their current possibilities? do they establish a 
more or less adequate mental separation from the moment school is introduced? etc. 

With sufficient notice, a first contact will be made with the chosen school and the advantages and 
disadvantages that it poses for the visually impaired child will be considered. If the school is deemed 
appropriate, a meeting will be called with all interested professionals, and information about the visual 
impairment and its repercussions on development will be offered, followed by a discussion of the 
specific child who is to be integrated: what he/she is like, their abilities, difficulties, anxieties and fears, 
conditions to have in mind, and all those aspects that can help teachers and educators in their task and 
understanding of children. It is important that the whole school shares the integrative educational 
project, and that children, as a consequence, participate in the general school dynamic. 

The incorporation into school should be progressive, beginning this difficult stage for children and the 
parents, whenever possible, and the relationship between the two is appropriate, with someone 
familiar to child. Gradually, the person who will perform the functions of “auxiliary” will disappear, and 
this role will be filled by their direct educator at the nursery school, thus beginning the learning to 
share it with other children. It is recommended not to overload the school schedule so children can 
make this adaptation in a rational and understandable way. 

At the same time, the right conditions should be created so that parents feel supported and 
“accompanied”, and to be able to offer them the opportunity to express and share their feelings and 
doubts with the early care specialist. At the beginning of school, all parents experience feelings of 
anxiety and doubts; when the child has a disability, these fears multiply, and the separation is much 
more painful, also having permanent elements of comparison, and the verification of the limitations 
and difficulties of the child. On the other hand, the integration process should be welcomed with 
enthusiasm by the school, accepting and understanding the specificity of children with low vision, 
respecting their right to be different, and favoring the structural and organizational changes deemed 
appropriate. And there are many questions that also produce insecurity or anxiety in the teacher. 

Therefore, given the new feelings and expectations generated by the incorporation of children with 
visual deficit into a class, it is interesting that the specialist can hold interviews with the teacher and, 
where appropriate, with other agents of the educational community as soon as possible, with the 
purpose of exchanging points of view and allow talking about all those aspects that concern them. 
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Lastly, it is convenient to hold regular meetings with teachers from the schools or nurseries that 
participate in the integration, offering a common space to contrast opinions, knowledge of 
experiences by other professionals; a joint reflection that ultimately stimulates and favors these 
natural processes, but which are both difficult and complex. Once some of the theoretical and practical 
principles to be considered before incorporating the child into the nursery school are presented, like 
creating adaptative bridges prior to integration and the methodology of professional intervention in 
this process, it is necessary to highlight that not only the needs of children are important, but also the 
experiences of the family and the needs raised by educators in these early stages of adaptation. 
 

2.4.8 CRITERIA TO DECIDE WHEN TO INCORPORATE A CHILD WITH LOW VISION INTO PRE-
PRIMARY SCHOOL 

To close with this second didactic unit, we will indicate below the main criteria that must be taken into 
account when deciding when to incorporate children with low vision into school, which must be 
before the age of 6, to develop social skills during early learning processes, these criteria are as 
follows: 

1. “Having achieved ambulation and some handling development: as a consequence of the visual 
deficit, the child’s psychomotor development may be affected. This is largely due to a lack of 
motivation, as there is nothing in the outside world that invites to look and subsequently want to 
achieve. 

2. Being able to make demands through language, and therefore, to be able to speak: it is the shape 
that is truly distinctive of objects, shapes that, just as sight does, touch can also perceive. The 
universe of touch only encompasses the extension of the arms, so it is impossible for all the 
objects of life to enter this space to perceive, let alone establish the spatial relationships that exist 
between them. 
The help of language is necessary for its value of representation, as many studies indicate, which 
also acts as an organizer of thought. It is notorious that -thanks to language- blind or low vision 
people can achieve most of the knowledge, which should not be confused with visual experiences. 
With the appearance of language, the child will begin to make the first “spatial maps”. 

3. Having achieved the permanence of an affective object: for the blind child, the mother is a 
principle, the only clear reference of the outside world. A rupture of the bond with the mother, 
prematurely, will put the child in tremendous anguish and deep fear, which will prevent them from 
further progressing in their development as a person”. 
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2.5. AUDIOVISUAL MATERIALS 

 
¿Lo ves? | Full short film: how a person with Albinism sees. 

 https://www.youtube.com/watch?v=kguIMobfDJc 

Rompiendo mitos del Albinismo | BreakingMythsaboutAlbinism – ALBA Documentary 

 https://www.youtube.com/watch?v=dHojY5GhyHQ 

Aniridia. Congenital Aniridia as a PAX6 syndrome. 

 https://www.youtube.com/watch?v=pBgAwak01GQ 

The range of low vision. 

 https://www.youtube.com/watch?v=3qfIltp26pQ&list=PLF07Ybkp5CUJSFazP16gobr6YxjHD80On&i
ndex=3 

The following is a series of videos that show diverse daily situations of persons with low vision. 

 https://cuv.upc.edu/es/servicios/unidades-de-especializacion/unidad-de-baja-vision-y-
poblaciones-especiales/videos-sobre-baja-vision 
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